Allergic lung inflammation is mediated by soluble tumor necrosis factor (TNF) and attenuated by dominant-negative TNF biologics.
Tumor Necrosis Factor (TNF) is a pleiotropic cytokine consisting of soluble and transmembrane forms, with distinct roles in inflammation and immunity. TNF is an important factor in allergic airway inflammation. However, the disparate functions of soluble (sol) and transmembrane (tm) TNF in lung pathology are not well understood. Our aim was to assess the activities of solTNF and tmTNF in murine models of allergic airway disease, and to evaluate the efficacy of solTNF-selective inhibition. We used ovalbumin sensitization and challenge of TNF knockout, tmTNF knockin, and wild-type C57BL/6 mice to distinguish differences in airway inflammation and hyperreactivity mediated by solTNF and tmTNF. Functions of solTNF and tmTNF in hyperresponsive, wild-type Balb/c mice were assessed by comparing dominant-negative anti-TNF biologics, which antagonize solTNF yet spare tmTNF, to etanercept, a nonselective inhibitor of both TNF forms. Responses in transgenic C57BL/6 mice demonstrated that solTNF, and not tmTNF, is necessary to drive airway inflammation. In Balb/c mice, dominant-negative TNF biologics administered during immunization decreased the recruitment of eosinophils and lymphocytes into the bronchoalveolar space and lung parenchyma, reduced specific serum IgE, goblet-cell hyperplasia, and eosinophilic inflammation, and suppressed methacholine-induced airway hyperreactivity. Concentrations of IL-5, CCL5/RANTES, CCL11/eotaxin, and CCL17/TARC were also reduced in bronchoalveolar lavage. Dominant-negative TNFs reduced lung eosinophilia, even when given only during antigen challenge. The selective inhibition of soluble TNF suppresses inflammation, hyperreactivity, and remodeling in transgenic and wild-type murine models of allergic airway disease, and may offer safety advantages in therapies that preserve the immunoprotective functions of transmembrane TNF.